Purification and properties of an acid deoxyribonuclease from rat small intestinal mucosa.
An acid deoxyribonuclease has been purified from rat small intestinal mucosa by a procedure including ammonium sulfate fractionation, chromatographies on DEAE-cellulose, CM-cellulose and SE-Sephadex and finally isoelectric focusing. Polyacrylamide gel electrophoresis of the purified enzyme preparation showed one major and two minor bands, and the enzyme activity corresponded to one of the minor bands. The enzyme preparation was free of contaminating DNase I, DNase III, alkaline RNase, acid and alkaline phosphatases and nonspecific phosphodiesterase, but slight activities of DNase IV and acid RNase were detected. The enzyme did not require divalent cations for activity, had a pH optimum of 4.5 in 0.33 M sodium acetate buffer, and had an optimum temperature of 50 to 60 degrees C when assayed for 30 min. The rate of hydrolysis of native DNA was about 2.5-fold faster than that observed with denatured DNA. Its molecular weight was found to be 9.0 +/- 0.1. The enzyme catalyzes the endonucleolytic cleavage of native and denatured DNA, yielding oligonucleotides which have an average chain length of about 7, and which contain 3'-phosphoryl termini. The mode of action of the enzyme is double-strand scission.